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(54) PNEUMATIC TIRE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a good high-speed 
traveling even in a state of air-removal while ensuring a 
required run-flat performance and to inhibit a lowering of 
comfortability to ride in a standard internal pressure state and 
an increase of a tire weight caused by a rubber-reinforcing 
layer to the maximum. 

SOLUTION: The pneumatic tire is provided with a carcass 20 
comprising first and second carcass plies 1 f 2 provided in the 
order from an inner side of the tire. A first rubber-reinforced 
ply 4 is disposed at an inner side of the first carcass ply 1 and a 
second rubber-reinforced ply 5 disposed between the first and 
second carcass plies. The respective rubber-reinforced plies 4, 
5 have different radial heights from inner ends 4e, 5e of a bead 
apex rubber 9 disposed at an axial inner side of the tire with 
different heights to outer ends 4f, 5f disposed at a tire axial 
outer end of a belt layer 10 and is extended. A thickness of 
these rubber-reinforced plies 4 f 5 is different each other at a 
side wall portion TS. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The carcass which consists of carcass ply of two or more sheets extended in between the bead 
cores of both sides with bead APEC SUGOMU, It is a pneumatic tire equipped with the rubber 
reinforcement layer with which the belt layer allotted to a way and the outside of a carcass among the tread 
sections is matched for the sidewall section and which takes charge of the load-bearing function in the case 
of the air omission of a tire. Said carcass (20) consists of the 1st and 2nd carcass ply (1 2) allotted 
sequentially from a tire lumen side. And said rubber reinforcement layer (21) While consisting of the 2nd 
rubber reinforcement ply (5) allotted between the 1st rubber reinforcement ply (4) allotted to the lumen side 
of said 1st carcass ply (1), and the said 1st and 2nd carcass ply (2 3) The said 1st and 2nd rubber 
reinforcement ply (4 5) the method edge of inside [ changing a height location mutually and being allotted 
by the tire shaft-orientations inside of said bead APEC SUGOMU (9), ] (4e — ) The pneumatic tire 
characterized by having radial height which is different from 5e to the method edge of outside (4f, 5f) 
allotted to the tire shaft-orientations outer edge subordinate of said belt layer (10), and having extended, and 
changing rubber thickness mutually in the sidewall section TS. 

[Claim 2] Said 1st carcass ply (1) has the cuff edge (11) turned up around said bead core (8). While this cuff 
edge (11) forms the joint (23) which overlaps the volume taking-down edge (12) of said 2nd carcass ply (3), 
and is joined The pneumatic tire according to claim 1 characterized by allotting the fiber reinforcement ply 
(3) which adjoins said cuff edge (1 1) to this joint (23). 

[Claim 3] The rubber thickness of said 1st rubber reinforcement ply (4) is a pneumatic tire according to 
claim 1 or 2 characterized by being size from the rubber thickness of the 2nd rubber reinforcement ply (5) in 
a radial outside field at least than said cuff edge (1 1). 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a pneumatic tire equipped with the rubber reinforcement 
layer with which the belt layer allotted to a way and the outside of a carcass is matched for the sidewall 
section and which takes charge of the load-bearing function in the case of the air omission of a tire among 
the carcass which consists of carcass ply of two or more sheets straddled and extended in between the bead 
cores of both sides, and the tread section. 
[0002] 

[Description of the Prior Art] As the above-mentioned pneumatic tire, the thing of for example, a U.S. Pat. 
No. 5368082 official report is known. When a blowout occurs, before such a tire performs required tire 
repair or tire exchange, it can be progressed at a suitable rate in a considerable long distance also in the state 
of an air omission. Therefore, while improving the safety at the time of a blowout, it can go to a satisfactory 
nearby repair shop, and has an advantage, like dangerous tire exchange by the road with much traffic can be 
avoided. 

[0003] Then, this invention aims at offer of the pneumatic tire which can control a fall and tire weight 
increase of the degree-of-comfort nature in the standard internal pressure condition which is concerned with 
amelioration of such a pneumatic tire, enables good high-speed transit also in the state of an air omission, 
securing said advantage, and originates in said rubber reinforcement layer to the maximum extent. 
[0004] 

[Means for Solving the Problem] In order to attain said purpose, this invention of this application claim 1 
The carcass which consists of carcass ply of two or more sheets extended in between the bead cores of both 
sides with bead APEC SUGOMU, It is a pneumatic tire equipped with the rubber reinforcement layer with 
which the belt layer allotted to a way and the outside of a carcass among the tread sections is matched for 
the sidewall section and which takes charge of the load-bearing function in the case of the air omission of a 
tire. Said carcass (20) consists of the 1st and 2nd carcass ply (12) allotted sequentially from a tire lumen 
side. And said rubber reinforcement layer (21) While consisting of the 2nd rubber reinforcement ply (5) 
allotted between the 1 st rubber reinforcement ply (4) allotted to the lumen side of said 1st carcass ply (1), 
and the said 1st and 2nd carcass ply (2 3) The said 1st and 2nd rubber reinforcement ply (4 5) the method 
edge of inside [ changing a height location mutually and being allotted by the tire shaft-orientations inside of 
said bead APEC SUGOMU (9), ] (4e — ) It is characterized by having radial height which is different from 
5e to the method edge of outside (4f, 5f) allotted to the tire shaft-orientations outer edge subordinate of said 
belt layer (10), and having extended, and changing rubber thickness mutually in the sidewall section TS. 
[0005] In invention of claim 2, moreover, said 1st carcass ply (1) While forming the joint (23) which it has 
the cuff edge (11) turned up around said bead core (8), and this cuff edge (11) overlaps the volume taking- 
down edge (12) of said 2nd carcass ply (3), and is joined It is characterized by allotting the fiber 
reinforcement ply (3) which adjoins said cuff edge (1 1) to this joint (23). 

[0006] Moreover, in invention of claim 3, rubber thickness of said 1st rubber reinforcement ply (4) is 
characterized by being size from the rubber thickness of the 2nd rubber reinforcement ply (5) in the radial 
outside field at least than said cuff edge (11). 
[0007] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with the 
example of illustration. In addition, drawing 1 is the sectional view showing the right half of the pneumatic 
tire formed in bilateral symmetry centering on the tire equator. 

[0008] As shown in drawing 1 , a pneumatic tire 1 is equipped with the rubber reinforcement layer 21 with 
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which the belt layer 10 allotted to a way and the outside of said carcass 20 is matched for the sidewall 
section TS and which takes charge of the load-bearing function in the case of the air omission of a tire 
among the bead core 8 of both sides, the carcass 20 of the shape of a toroid extended along with the tire 
lumen TH in between eight, and the tread section TT. 

[0009] In addition, said belt layer 10 consists of belt plies 10A and 10B of two sheets which arranged the 
belt at the include angle of 10 - 35 degrees to the tire hoop direction, and an aromatic polyamide fiber code 
and a steel code are suitably adopted as a belt. Moreover, between belt ply 10A and 1 0B, ****** of the belt 
layer 10 is covered and an auxiliary rubber layer (not shown) intervenes. This auxiliary rubber layer is 
useful to improvement in degree-of-comfort nature, such as easing the impact which acts on the tread 
section TT, and can be expected also from reduction of the deflection at the time of a blowout, in addition, 
the hoop according [ the rubber thickness of an auxiliary rubber layer ] to the belt plies 10A and 10B — in 
order to demonstrate an impact absorption effect, without reducing effectiveness, in 0.3-2. 0mm and this 
example, it may be 0.4mm. 

[0010] Moreover, said carcass 20 was formed from the 1st and 2nd carcass ply 1 and 2 allotted sequentially 
from the tire lumen TH side, and each carcass plies 1 and 2 have arranged the carcass code of organic fiber, 
such as rayon, at the include angle of 75 - 90 degrees to a tire hoop direction. 

[001 1] Said 1st carcass ply 1 equips the both sides of the bead core 8 and the body section which straddles 
between eight with the cuff edge 1 1 turned up outside from the tire shaft-orientations inside around said 
bead core 8. This cuff edge 1 1 extends along with bead APEC SUGOMU 9 which starts from said bead core 
2 to 1 / near the 3 height location. [ which is far apart from the bead base line L in one third of the distance 
of tire cross-section height ] 

[0012] Moreover, said 2nd carcass ply 2 is rolled and taken down from the tread section TT to toe-of-bead 
TB through the sidewall section TS, and the volume taking-down edge 12 forms the joint 23 which overlaps 
said cuff edge 1 1 and is joined. 

[0013] Inside [ tire shaft-orientations ] this joint 23, the fiber reinforcement ply 3 which adjoins said cuff 
edge 1 1 and is extended to radial is allotted. This fiber reinforcement ply 3 can be formed as a staple fiber 
compound which blended the staple fiber into the coding sequence object which arranged the fiber code, or 
rubber, and that method edge of the inside of radial is located in about eight bead core. In addition, the fiber 
reinforcement ply 3 is formed in the range between the method edge of the improvement in the method of a 
radius of said joint 23, and a lower part edge by this example. 

[0014] Next, said rubber reinforcement layer 21 is formed from the 1st rubber reinforcement ply 4 allotted 
between the inner liner 7 which makes a tire lumen side, and said 1st carcass ply 1, and said 1st [ the ], the 
2nd carcass ply 2 and the 2nd rubber reinforcement ply 5 allotted among three. 

[0015] The essentially important thing in the transit property of the tire in the condition of an air omission 
and the transit property in a standard internal pressure condition is distribution of the rubber thickness 
covering the radial height and the whole height of said rubber reinforcement plies 4 and 5 in one here, and 
another is the rubber physical properties of the rubber constituent used for these rubber reinforcement plies 4 
and 5. 

[0016] Therefore, from the method edges 4e and 5e of the inside of radial by the side of a bead to the 
method edges 4f and 5f of the outside of radial by the side of a tread, the said 1st and 2nd rubber 
reinforcement ply 4 and 5 has radial height different, respectively, and extends, respectively. In addition, 
each ****** 4e and 5e changed the radial height location mutually, and arrange it to the method side of the 
inside of tire shaft orientations of said bead APEC SUGOMU 9. In this example, the case where method 
edge of said inside 4e is located in a height rather than method edge of inside 5e is illustrated. 
[0017] Moreover, in the height location of arbitration [ in / in the 1st and 2nd rubber reinforcement ply 4 and 
5 / the sidewall section TS ], the rubber thickness is mutually different. 

[0018] Especially the said 1st and 2nd rubber reinforcement ply 4 and 5 had rubber thickness which 
continues and is different for the overall length, and has reduced the rubber thickness in the shape of a taper 
toward the tip in this example in the method edges 4e and 5e of inside, and the method edges 4f and 5f of 
outside. And the rubber thickness of the 1 st rubber reinforcement ply 4 is set as size rather than the rubber 
thickness of the 2nd rubber reinforcement ply 5 in the height location of arbitration [ in / from said cuff edge 
(1 1) / a radial outside field ] at least. 

[0019] Moreover, among said 2nd rubber reinforcement ply 5, way edge 5e adjoins the medial surface of 
said bead APEC SUGOMU 9, and constitutes the ply EPEKKUSU zygote 24 the 2nd rubber reinforcement 
ply 5 and bead APEC SUGOMU 9 come to carry out vulcanization junction at one by this. Mileage and the 
rubber thickness in method edge of that inside 24e carry out abbreviation coincidence of this ply 
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EPEKKUSU zygote 24 with the width of bead core 8 top face at the method of the inside of radial, 
increasing rubber thickness from 1/2 height location E which is far apart from the bead base line L in one 
half of the distance of tire cross-section height to bead core 8 top face. 

[0020] Moreover, the method edges 4f and 5f of said outside broke off by the tire shaft-orientations outer 
edge subordinate of said belt layer 1 0, respectively, and have set the tire shaft-orientations distance LA from 
the belt edge of 4f of method edges of outside as size rather than the tire shaft-orientations distance LB from 
the belt edge of 5f of method edges of outside. 

[0021] Moreover, the rim blank prevention rib 26 of the shape of a cross-section abbreviation triangle 
extended to near [ the ] the tip along with the radii section of a rim flange in toe-of-bead TB is projected to 
the method of the outside of tire shaft orientations. 

[0022] Next, in this example, while using the same rubber constituent as said bead APEC SUGOMU 9 for 
said rubber reinforcement plies 4 and 5, carbon black, a zinc white, stearin acid, an antioxidant, a softener, 
sulfur, and an accelerator are blended with the rubber base material which consists of PORIISO plane rubber 
(NR/IR) which is natural rubber (NR) and synthetic natural rubber (IR), and butadiene rubber (BR) as this 
rubber constituent. 

[0023] Preferably, in said rubber base material 100 weight section, while carrying out 50 weight sections 
combination of the poly ISOPU lane rubber (NR/IR) at least, the vulcanization accelerator and sulfur of 1 
weight section are added at least to the 100 weight sections of this rubber base material with the carbon 
black of 50 - 60 weight section, the zinc oxide of 5 - 8 weight section, the stearin acid of 2 weight sections, 
and the antioxidant of the 1.5 weight sections. In addition, in order to reduce a loss factor, 4-5 weight 
section combination of the sulfur is carried out preferably, and FEF which is soft carbon is used as carbon 
black. 

[0024] Moreover, in order to make the optimal the transit property in the condition and standard internal 
pressure condition of said air omission, said rubber constituent must be vulcanized so that it may have the 
rubber physical properties like a less or equal. 

[0025] That is, complex-modulus-of-elasticity E* is [ 9 or more MPas and loss factor tandelta ] 0.03 or less, 
and the rubber degree of hardness IRHD of said rubber constituent is 80 degrees or more. In addition, using 
"EPLEXOR", it is DSA (duplex strain amplitude) 1%, and complex-modulus-of-elasticity E* and loss factor 
tandelta are 10Hz, 10% prestress, and the value measured in 70-degreeC. Moreover, the rubber degree of 
hardness IRHD is the value measured by the small test piece of the rubber extracted from the tire based on 
the convention of DIN53915. 

[0026] Here, the measuring point of rubber thickness is correctly indicated by drawing 1 , and relation 
between the rubber thickness in the rubber reinforcement plies 4 and 5 which is the essence of this 
application, and its measuring point can be clarified at it using this measuring point. 
[0027] In this example, C2 is set to 18. 0**1. 0mm in the tire thickness in the illustrated tread touch-down 
edge to A2 being 16. 5**0. 8mm preferably in the tire thickness on the tire equatorial plane TC. In addition, 
the above "a tread touch-down edge" means the tire shaft-orientations outermost edge of the tread side 
which can be grounded when a normal load is made to act, while carrying out rim **** of the tire at a 
normal rim and being filled up with normal internal pressure. Moreover, in Japan, the highest pneumatic 
pressure tire (in the case of the tire for passenger cars, referred to as 180KPa(s)) which specifies the standard 
rim which specifies the above "a normal rim" by JATMA, and "normal internal pressure" by JATMA, and a 
"normal load" mean the maximum load capacity specified by JATMA. 

[0028] Moreover, bead thickness Rl in the height location R equivalent to the radii section lower limit 
location of said rim flange is set to 14. 0**1. 5mm to bead thickness Y in the lower limit location W of said 
illustrated rim blank prevention rib 26 being 14.0** 1 .5mm. In this example, the height from the bead base 
line L of said lower limit location W and the height location R is 22. 0**5. 0mm and 14.0**1 .5mm, 
respectively. 

[0029] Moreover, while crossing said rubber reinforcement plies 4 and 5 to the whole height radial [ the ] 
and changing rubber thickness continuously, in each height location of the arbitration in the sidewall section 
TS, the rubber thickness of the rubber reinforcement plies 4 and 5 is different, so that clearly from drawing. 
[0030] Rubber thickness DI of the 1st rubber reinforcement ply 4 has 5.8**0.8mm, and, specifically, rubber 
thickness DA of the 2nd rubber reinforcement ply 5 has 2.9**0.5mm in 2 / 3 height location D on the tire 
external surface which is far apart from the bead base line L in two thirds of the distance of tire cross-section 
height. Therefore, it is DI>DA. 

[0031] Moreover, in said 1 / 2 height location E, rubber thickness EI of the 1st rubber reinforcement ply 4 
has 6. 2**0. 5mm, and the rubber thickness EA of the 2nd rubber reinforcement ply 5 has 3. 1**0. 5mm. 
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Therefore, it is EI>EA. 

[0032] Moreover, in said lower limit location W, the rubber thickness YI of the 1st rubber reinforcement ply 
4 has 4.4**0.5mm, and the rubber thickness YA of the ply EPEKKUSU zygote 24 has 8.7**0.5mm. 
Therefore, it is YKYA. 

[0033] Moreover, in this example, the sum total of each rubber thickness of said rubber reinforcement plies 

4 and 5 is made into max in said 2/3 height location D, or said the 1 / 2 height location E. 

[0034] Moreover, for the pneumatic tire of this invention, the tire shaft-orientations distance LA and LB to 

each ****** 4f, 5 f, 6f from a belt edge is different, respectively, said distance LA has 33.0**2.5 

desirablemm, and distance LB has 15. 0**2. 5mm an each ****** [ of the said 1st and 2nd rubber 

reinforcement ply 4 and 5 / 4f and 5f ] location is also important, and desirable [ the distance ] in this 

example. 

[0035] 

[Effect of the Invention] Since this invention is constituted like the above statement, it can control a fall and 
tire weight increase of the degree-of-comfort nature in the standard internal pressure condition which 
enables good high-speed transit also in the state of an air omission, securing the required run flat engine 
performance, and originates in said rubber reinforcement layer to the maximum extent. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



{Drawing 1] 



TT 




[Translation done.] 
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